Transfection with fluorinated lipoplexes based on new fluorinated cationic lipids and in the presence of a bile salt surfactant.
The synthesis of two fluorinated cationic lipids, which are analogues of frequently used synthetic gene carrier agents (including the cationic 2,3-dioleoyloxy-N-[2-(spermine-carboxamido)ethyl]-N,N-dimethyl-1-propanaminium (DOSPA) component of the commercially available liposomal Lipofectamine), and the disintegration and DNA accessibility (evaluated by the ethidium bromide (BET) intercalation assay) as well as the in vitro transfection efficacy of cationic lipoplexes formulated with these new lipids in conjunction with conventional or fluorinated helper lipids, in the absence or presence of sodium taurocholate (STC), a powerful anionic bile salt detergent, is reported. A higher stability, with respect to the STC lytic activity and DNA accessibility, of the fluorinated cationic lipoplexes as compared with their respective lipofectamine-based ones was demonstrated. Indeed, while the Lipofectamine lipoplexes were fully disintegrated at a [STC]/[lipid] molar ratio of 2000, only 40-60% of the DNA intercalation sites of the lipoplexes based on the fluorinated analogue of DOSPA were accessible to ethidium bromide. A higher transfection potential in the presence of STC was further found for the lipoplexes formulated with the fluorinated analogue of DOSPA as compared with the Lipofectamine preparation. For a STC concentration of 7.5 mM, lipofection mediated with these fluorinated lipoplexes was significantly higher (nearly 30- to 50-fold, p < 0.05) than with the Lipofectamine ones. These results confirm the remarkable transfection potential of fluorinated lipoplexes.